The color stability of seven microfilled and conventional composites under conditions of accelerated aging was evaluated by reflection spectrophotometry. During early aging the composites generally became darker, more chromatic, and more opaque. The in vitro color stability of the microfilled composites was better and less influenced by erosion than the conventional composites.
Introduction.
The color stability of seven conventional composite restorative materials, an unfilled acrylic resin, and three glazes under conditions of accelerated aging was evaluated in an earlier study by reflection spectrophotometry.1 After aging for 300 h, the composite materials had lower values of luminous reflectance and higher values of excitation purity, dominant wavelength, and contrast ratio, compared to values of baseline. In a 24-month clinical study of color stability of class 4 composite restorations, Dennison and associates2 demonstrated that changes in color observed clinically correlated well with changes reported in the aforementioned in vitro study.
Recently new composite restorative materials with novel initiators, resin matrices, and fillers have become available. The purpose of this study was to evaluate the in vitro color stability of several new composites.
The color of seven commercial composite materials, including three conventional composites (C, FF, and PR) and four microfilled composites (I, PF, SF, and SI), was evaluated under conditions of accelerated aging. The code, shade, batch number, and manufacturer are listed in Table 1 for each material studied.
Three disks (36 mm in diameter and 1.3 mm in thickness) were prepared for each material by polymerization in a metal die.
The disks were placed in an oven at 370C within 90 sec after initiating the mix and were stored for 24 h before making the baseline evaluation. Disks of the material accelerated by visible light (FF) were polymerized in the same die by exposing the open side through a thin glass plate to a tungsten-halogen light# with a blue filter. The arithmetic average roughness of a sample as measured from profile tracingst was 2.5 mm.
The disks were exposed to conditions of accelerated aging for a total of 900 h in a weathering chamber$ at 430C and 90% relative humidity. One surface of each sample was subjected continuously to the radiation of a 2500 watt ultraviolet (uv) light source § filtered by borosilicate glass and to an intermittent water spray for 18 min every two h. The intensity of the uv radiation was measured with a uv meter to be about 11.2 mWatts/cm2 at the specimen position. Color Results.
Mean values and standard deviations of luminous reflectance (Y), dominant wavelength (DW), excitation purity (EP), and contrast ratio (CR) are listed in Tables 2  and 3 for the conventional and microfilled composites, respectively, at baseline. Changes in these parameters at each evaluation period are listed in the same tables. These changes were computed by subtracting the value of the parameter at 300, 600, and 900 h from the baseline value. Values of Scheffe intervals computed from analyses of variance were Y, 0.8; DW, 0.61 nm; EP, 0.011; and CR, 0.013 for comparisons among times at the 95% level of confidence.
Values of luminous reflectance (Y) decreased between 0 and 300 h for all products tested. Changes at 300 h ranged from -0.7% for PF to -10.6% for C. Between 300 and 900 h, luminous reflectance increased as much as 11.5% compared to 300-hour values for the conventional composites (C, FF, and PR, Table 2 ), but continued to decrease by as much as 6.2% for the microfilled composites (I, PF, SI, and SF, Table 3 ).
Values of dominant wavelength (DW) between 0 and 900 h increased for the J Dent Res December 1 980 tChange equals the value at the specific times minus the value at baseline. Discussion.
Color changes in composite restorations i7l vivo inay be caused by the formation of colored degradation products, by changes in surface morphology because of wear, and by extrinsic staining. Accelerated aging in a weathering chamber appears to model the first two of these mechanisms.
During early aging, both the conventional and the microfilled composites generally became darker, more chromatic, and more opaque. Since deterioration of the surface was not yet evident, these changes in color are attributed to the formation of colored degradation products.
As accelerated aging continued, deterioration of the surface of the composites occurred ( Fig.) . The extent of deterioration was greater for the conventional composites than for the microfilled composites. The surface deterioration of the conventional composites caused them to appear lighter and much less chromatic after extended aging compared to early aging. The color parameters of the microfilled composites were much less affected by surface deterioration after extended aging. Changes in color of the microfilled composites after extended aging are attributed to the continuing formation of colored degradation products.
Conclusions.
The color stability of seven commercial composite restorative materials under conditions of accelerated aging was evaluated by reflection spectrophotometry at baseline and 300, 600, and 900 h. During early aging the composites generally became darker, more chromatic, and more opaque. Changes in color of the conventional composites during aging were influenced by erosion of the resin matrices and exposure of filler particles. Color stability of the microfilled composites under the in vitro conditions tested was better than that of the conventional composites and did not appear to be influenced as much by erosion.
